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[57] ABSTRACT 

Multicast transmission for DS-CDMA cellular communica- 
tion wherein a mobile station requests a multicast service by 
use of a service option and a base station transmits to the 
mobile station a long code mask and code channel needed to 
receive the multicast service. No reverse channel is used so 
that an unlimited number of terminals may receive the 
multicast service. 

10 Claims, 2 Drawing Sheets 
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MULTICAST TRANSMISSION FOR DS- spreading codes. Multicast transmission according to the 

CDMA CELLULAR TELEPHONES prior art has the disadvantage of consuming an excessive 

amount of system capacity and being limited by the number 

BACKGROUND OF THE INVENTION of available spreading codes. 

1. Field of the invention 5 IS ' 95A ^ DS-CDMA uses frequency duplexing to 
^ . . , „ . , . .« « separate the forward and reverse link Communication from 
This invention relates to cellular telephones, specifically *l nc * » <■ ji-i * r j 

, f tt . • - * j- r me BS to MS occurs on a forward bnk at one frequency, and 

to a method of multicast transmission for a direct sequence . <■ uc , nc v i « 

, . . tA , , „ , , , ^ communication from MS to BS occurs on a reverse link at 

code division multiple access cellular telephone system. c e - u . 

r r / another frequency. Simultaneous transmission occurs od 

2. Prior Art io both links. Additional signal traffic on either link increases 
Cellular telephone networks are commonly used for wire- the noise of that link, thus requiring higher transmission 

less two-way communication between a mobile station and power to achieve an acceptable signal-to-noise ratio. When 
a base station. Many base stations are interconnected to form no information is transmitted on the reverse link, a low rate 
a network. The base stations are connected to the land-line signal is still transmitted by the MS to maintain the syn- 
telephone network so the mobile stations may communicate 15 chronization of the BS receiver. This adds traffic and there- 
with land-line telephones or other cellular telephones. fore reduces available system capacity. Capacity of the 
In a direct sequence code division multiple access (DS- reverse link is generally the limiting factor in overall system 
CDMA) cellular system the communication between a capacity, so it is important to avoid unnecessary signal 
mobile station (MS) and a base station (BS) is digital transmission on the reverse link. 

information. An example of a DS-CDMA cellular system is 20 If information is to be multicast to several mobile stations, 
described in the TIA/EIA/IS-95A standard. In an IS-95A a forward link is needed for the information. A reverse link 
type system, the digital information may be data or com- is not normally needed because a multicast is a receive-only 
pressed digitized voice. A BS normally will communicate signal. According to the prior art a reverse link is still used, 
over the forward link with more than one MS at a time by even though not needed. This causes the MS receiving the 
spreading the digital information with a unique spreading 25 multicast to transmit a signal that is unnecessary and waste- 
code assigned to each MS communicating on a common nil of battery power. The added signals on the reverse link 
frequency. The digital information is also scrambled with a also adds noise and requires other MS which are in two-way 
unique long code prior to spreading. A particular MS will communication on that frequency channel to transmit at a 
only receive the information spread with its assigned spread- higher power level. Multicast according to the prior art thus 
ing code and ignore the information transmitted to another 30 has the disadvantage of causing unnecessary signal 
MS. The information spread with other spreading codes transmission, wasting system capacity, and consuming 
appears as background noise and reduces the signal to noise excess battery power in the mobile stations receiving the 
ratio. Although a MS can receive information spread on any multicast as well as mobile stations not receiving the mul- 
code channel it will be unable to descramble the information ticast. 

without knowing the long code used to scramble the data. 35 Conventional implementation of CDMA cellular commu- 

FIG. 1 is a block diagram of the signal processing in the nication as specified in IS-95A does not allow for efficient 

forward link of a DS-CDMA receiver according to IS-95A. multicast transmission. An improved method of multicast 

Long code generator 100 generates a pseudo random code transmitting is needed to efficiently transmit the same infor- 

used by adder 110 to scramble data. The long code is a serial ^ matioo to many mobile stations without limiting available 

bit pattern that is sequenced at a rate equal to the data rate system capacity and wasting battery power, 
being scrambled so there is no spectrum spreading. The long 

code is the modulo-2 inner product of a long code mask and SUMMARY OF THE INVENTION 

the state vector of a sequence generator. A 64 bit Walsh code ^ mvcntion di rcc ted to solving the problem of 

sequence is generated at the *^^^xteby 1 W& A$ inefficient multicast transmission. According to the 

code generator 120 and applied to adder 130 which achieves invention, a spreading code and scrambling code are 

spectrum spreading. assigned to each multicast service. During service negotia- 

Several frequency channels are used in each cell. Bach tion the mobile station may transmit a request to the base 

forward link frequency channel uses a maximum of 64 station for a specific multicast service. The base station 

spreading codes selected from a set of 64 orthogonal Walsh 50 transmits to the mobile station the spreading code and 

codes. The spreading code, scrambling code, and frequency scrambling code being used for that multicast service. The 

channel are assigned to each MS as part of the service mobile station then receives the signal on the forward link 

negotiation that occurs when a call is originated by the MS using the assigned spreading code and does not transmit a 

or is received by the MS. response on the reverse link. Accordingly, the method of this 

Transmission of the same data or voice information to 55 invention has the advantage of using a single spreading code 

multiple MS is not direcdy supported by the IS-95A speci- for each multicast service regardless of the number of 

fication. It can be done by spreading the information with a mobile stations receiving the signal. Additionally, the 

different spreading code assigned to each MS intended to reverse link is not used so there is no impact on the reverse 

receive the transmission. Accordingly, the transmission to link capacity. 

each MS requires one of the available 64 spreading codes. 60 In an embodiment of the invention, the MS uses the 

With each additional signal that is transmitted available SPECIAL_SERVICE field and SER\TCE_OPTION field 

system capacity is used as the signal to noise ratio is 0 f the conventional Origination Message to request a mul- 

reduced. ticast service. According to the invention a unique service 

It is impractical to transmit data or voice information to a option number is assigned to all multicast services. After 

large number of users because of the impact on system 65 receiving the multicast service request and validating that 

capacity. System capacity is limited by a number of factors the MS is authorized to receive the multicast service, the BS 

including signal to noise ratio and the number of available transmits an Extended Hand-off Direction Message to the 
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MS specifying the spreading code and scrambling code used Another advantage of the invention is that compatibility 

for the desired multicast service. with mobile stations and base stations not supporting mul- 

A multicast service may be available as a paid service or ticast service is maintained, and a minimal change is made 

for free. An MS transmits identification information, for to existing message structures. 

example the phone number of the MS and electronic serial 5 These and other advantages and features of the invention 

number, when service negotiation occurs. In the case of a will become more apparent from the following description 

paid service, the network can deny access to a requested of an embodiment considered together with the drawings, 
multicast service if the MS does not have an active sub- 
scription to that service. BRIEF DESCRIPTION OF THE DRAWINGS 

Information received by the MS from the multicast ser- ™ FIG. 1 is a block diagram of the forward link (base station 

vice can be used in many ways. Depending on the service to mobilc sMm) &i ^ ocessin ^ a D S -CDMA system, 
and the nature of the information, it may be used internally . , ' , , „ 

in the MS unknown to the user, displayed on the display of ?G. 2 shows a flow chart of a moblle statl0n ongmated 

the MS, or the MS may be connected to an external device multlcast ne S otiatlon according to the present inven- 

such as a personal computer. In a personal computer 15 tlon * 

application, the information could be processed by software, FI G. 3 shows an example of a multicast group long code 

then displayed on the screen of the computer. maslc according to the present invention. 

An object of the invention is to provide a method of DETAILED DESCRIPTION OF A PREFERRED 

multicast transmitting the same information to a plurality of „ m ,„^^ Tl _ 

e r J 20 EMBODIMENT 

users. 

Another object of the invention is to provide a method of FIG. 2 shows the steps taken to connect a mobile station 

multicast transmission in which the available capacity of the to a multicast service. Reference can be had to, by example, 

network is maximized. FIG. 2 of commonly assigned U.S. Pat. No. 5,491,718 for 

Another object of the invention is to provide a method of ^ showing in block diagram form a suitable embodiment of 

multicast transmission in which the power consumption of mobile station receiver circuitry. The disclosure of U.S. Pat. 

the mobile station is minimized. No * 5,491,718 is incorporated by reference herein. Call set 

Another object of the invention is to provide a method of 10 <™W&* the steps taken by the MS to originate a call, 

multicast transmission in which only mobile stations with a ™ e cal1 . ^ U P 15 ^ m ^ .conventional manner. An 

subscription to a multicast service are able to receive the 30 0n g] natlon Message defined in section 6.7.1.3.2.4 of 

multicast information. IS ; 95A > a P ortl011 of whlch 15 drown m Table 15 traQS " 

. . 1 , . 4 - iL . . 4 . , 1 r mitted from the MS to the BS on an access channel. Included 

Another object 01 the invention is to provide a method of • . • „• cnr ^ TAT orm/ror • j* 

t4 . . , . . .... - m the origination message is a SPECIAL SERVICE mdi- 

multicast transmission which is compatible with existing . - , 7 , ? t , ccm „ on TThtt^vt a u . 
np nm , A ,11. cator field and an associated SERVICE_OPTION field to 
DS -CDMA cellular systems. , , r . 4 , 
J hold the numeric value 01 the service option requested. 
A feature of the invention is that each multicast service 35 When ^ SPE CIAL_SERVICE field is set to 1 the 
uses only one code channel regardless of the number of SERVICE_OPTION field will hold a 16 bit value. A par- 
mobile stations receiving the signal. dcular multicast XTvifX ^ be signed a un j qiie service 
Another feature of the invention is to allow the mobile opl i on number. Service option numbers are defined in TIA/ 
station to operate on the forward link in a receive only mode EIA/IS-58 which is revised occasionally to incorporate new 
and not engage in continuous transmission on the reverse 40 service options 
link. 

Another feature of the invention is the unique assignment TABLE 1 

of a service code for each multicast service to allow the ^ 



multicast service to be selected by a user. portion of origination message 

Another feature of the invention is the assignment of a 45 Fic[d Namc Ungth ^ 

unique long code mask to each multicast service which is 



used to scramble the data and prevent unauthorized mobile speciau_service 1 

stations from receiving the data. service_option 0oxi6 

Another feature of the invention is the negotiation of 5Q 

multicast service uses extensions to existing defined mes- The Origination Message structure, in accordance with an 

sages, aspect of this invention, is not altered. The value of the 

An advantage of the invention is that information may be service option indicates the hew multicast service. If a base 

multicast to an unlimited number of mobile station users station that does not support multicast service receives a 

within each cell while using a fixed amount of system S5 request from a mobile station for multicast service, it will 

capacity, independent of the number of users. result in the base station ignoring the request with no effect 

Another advantage of the invention is that no reverse on the base station. Cbmpatibility with base stations not 

channel capacity is used while the mobile stations are supporting multicast service is thus maintained, 

receiving the multicast information. The MS is assigned to a temporary traffic channel in the 

Another advantage of the invention is that battery life of eo conventional manner in order to complete the service nego- 

the mobile station is extended when receiving a multicast tiation and receive the multicast service parameters from the 

service because no reverse link transmission is required. base station. 

Another advantage of the invention is that other mobile Referring again to FIG. 2, step 20, upon receiving the 
stations in the same cell which are not receiving the multi- origination message containing a service option correspond- 
east service are not impacted by the multicast service 65 ing to a multicast service, and assigning the MS to a 
because the reverse link signal traffic is unaffected by the temporary traffic channel, the BS can send multicast service 
presence of the multicast service. parameters using, for example, an Extended Handoff 
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Direction Message (EH DM) defined in section different from the patterns used for the public long code 

7.7.3.3.2.17 of IS-95A. Table 2 shows the message fields mask, private long code mask, and other long code masks 

added to the EHDM according to the present invention to already defined in IS-95A. The particular bit pattern is not 

enable the MS to receive the multicast information. The critical. Bits 0 to 31 are the bit pattern for the particular 

additional fields are MULTIC AS T_ ACTIVE and 5 multicast and would be different for each multicast service. 

MULTICAST_GROUP for specifying the long code mask The multicast long code is used to scramble the data at the 

used by the MS to receive the multicast information. When transmitter in the BS and used by the receiver in the MS to 

MULTICAST ^ACTIVE is set to 1 , a 42 bit MULTICAST_ descramble the data. 

GROUP will be the next field. The BS is made aware of the identity of the MS requesting 

io a multicast service from the information transmitted in the 

TABLE 2 Origination message during call set up. By structuring the 

method to include transmitting the multicast long code mask 
value to the MS, instead of pre-storing it in the MS, the 
network can control access to the multicast information. If 

55 the service is restricted to certain users, such as users which 
have purchased a subscription to the service, only validated 
subscribers will be sent the multicast long code mask. The 
network may also change the multicast long code mask for 

These additional fields can be incorporated into an EHDM any multicast service without changing the multicast service 

with their presence indicated by the use of a specific bit 20 option number thereby avoiding any impact on mobile 

pattern in the RESERVED field already defined for an stations. 

EHDM. An Origination Message requesting multicast ser- Th e service option number corresponding to each multi- 
vice will only be sent by a mobile station supporting cast service a user wishes to receive is programmed into the 
multicast reception, and thus the * mobile station will be MS. This is done so the service option number can be sent 
capable of receiving the modified EHDM. 25 in an Origination Message. The service option numbers can 

The EHDM as defined in the prior art contains a CODE be programmed into the MS by a number of techniques, for 

CHAN field to specify the code channel index that the MS example using menu structures built into the MS user 

is to use on the forward traffic channel. The channel is the interface or other key press sequences od the MS. Another 

same channel that the BS will use, in accordance with this menu option can provide for the selection of a multicast 

invention, when transmitting the multicast information and 30 service from a list of programmed multicast services prior to 

corresponds to the Walsh code index used for spreading the initiating a call. 

data signal. Although described in the context of presently preferred 

After receiving the EHDM containing the multicast embodiments, it should be understood that various modifi- 

parameters, the temporary traffic channel can be released. ^ cations to these embodiments can be made, and that these 

The use of an Origination Message a nd EHDM message modifications will fall within the scope of the following 

is by way of example other reverse channel messages can be claims. 

used to request the multicast service. Other forward channel What is claimed is: 

message types could be used to transmit the multicast group 1. A method of multicast transmission from a base station 

information to the mobile station. New messages can be ^ to a mobile station comprising the steps of: 

defined to accomplish the same objectives. originating a call; 

In step 30 the MS sets up the CDMA receiver to receive transmitting multicast service parameters to the mobile 

the specified Walsh channel and descramble same using station, the multicast service parameters comprising a 

along code generated with the long code mask contained in code channel and a long code mask; 

the MULT1CAST_GR0UP field. The multicast information 4S transmitting data from the base station using the multicast 

is available at the output of the CDMA receiver in step 40 service parameters; and 

and can be routed to the MS display in step 50 or through a receiving in the mobile station the multicast transmission 

baseband data connection to an external device, such as a ^ multicast service parameters, 

personal computer, in step 60, or both. 2. The method of claim 1 wherein the step of originating 

Step 70 is the call termination. A multicast reception can 50 a call comprises the further step in which a multicast service 

be terminated using a conventional call termination is requested by the mobile station. 

sequence, or the MS may simply stop receiving the signal. 3. The method of claim 1 wherein the step of originating 

Although the preceding description is for a mobile or a call comprises a step in which the multicast service is 

ignited call, the multicast method of this invention can be determined in the base station and communicated to the 

used for a mobile terminated call also. In the example of a 55 mobile station. 

mobile terminated call, the base station initiates the call to 4. The method of claim 1 comprising the further step of 

a mobile. A multicast service would be specified in an displaying the information contained in the multicast trans- 

EHDM in the same manner as described for a mobile mission on a display of the mobile station, 

originated call. A mobile terminated multicast transmission 5. The method of claim 1 comprising the further step of 

could be used when the network needs to broadcast infor- eo communicating the information contained in the multicast 

mation to many mobile stations in the cell, even though the transmission to a device external to the mobUe station, 

user of the mobile station did not request any multicast 6. The method of claim 1 comprising the further step of 

service. inhibiting reverse fink signal transmission from the mobile 

FIG. 3 is an example of a multicast group long code mask. station. 

Bits 32 to 41 are used to indicate the long code mask is for 65 7. A method of multicast transmission from a base station 

a multicast signal. This pattern can be same for all multicast to a mobile station comprising the steps of: 

long code masks. The bits are selected to be unique and originating a call; 
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transmitting multicast service parameters to the mobile 
station, the multicast service parameters comprising a 
spreading code and a long code mask; and 

transmitting data from the base station using the multicast 
service parameters. 

8. A method of multicast transmission from a base station 
to a mobile station comprising the steps of: 

originating a call wherein a multicast service is requested; 
receiving multicast service parameters in the mobile 

station, the multicast service parameters comprising a 

spreading code and a scrambling code; and 
receiving in the mobile station the data transmitted by the 

base station, the mobile station using the multicast 

service parameters. 

9. A cellular telephone mobile station for receiving a 
multicast transmission comprising: 

means for originating a cellular telephone call; 



8 

means for receiving multicast parameters transmitted by a 
base station, the multicast parameters comprising a 
spreading code and a scrambling code; and 

receiving means adapted to accept said multicast param- 
eters; 

said receiving means further adapted to receive a multi- 
cast signal transmitted by said base station using said 
multicast parameters. 

10. A cellular telephone base station for transmitting a 
multicast transmission comprising: 

means for originating a cellular telephone call; 

means for transmitting multicast parameters to a mobile 
station, the multicast parameters comprising a spread- 
ing code and a scrambling code; and 

means for transmitting a multicast signal using said 
multicast parameters. 

* * * * * * 
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